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Objectives: We sought to evaluate the feasibility of laparoscopic pelvic lymph node dissection (PLND) and
para-aortic lymph node dissection (PALND) using a thermal ligating shears (TLS) thermal welding in-
strument comparing with the conventional laparotomic PLND and PALND in the management of
endometrial cancer.
Materials and methods: The current study retrospectively reviewed 100 patients who underwent TLS
laparoscopic PLND and PALND and 20 patients who underwent abdominal PLND and PALND as a control
group between July 2003 and December 2008. The surgical parameters were compared between the
groups.
Results: In the TLS laparoscopic group, 73 patients underwent PLND and 27 patients underwent PLND
and PALND; in the conventional laparotomic group, nine patients underwent PLND and 11 patients
underwent PLND and PALND. Compared to the laparotomic group, the surgical parameters of the
laparoscopic group including mean operating time (52 minutes vs. 76 minutes, p < 0.005), mean blood
loss (64 mL vs. 162 mL, p ¼ 0.0001), and mean hospital stay (3.96 days vs. 8.92 days, p ¼ 0.001) were all
decreased signiﬁcantly. A signiﬁcant difference was also found between groups in total number of pelvic
(47.6 vs. 35.7, p < 0.05) and aortic (8.4 vs. 6.5, p < 0.05) lymph nodes dissected.
Conclusion: The data demonstrate that lymph node dissection could be performed effectively by lapa-
roscopy with the thermal welding instruments with a greater number of retrieved lymph nodes, less
blood loss, and shorter hospital stay.
Copyright  2013, The Asia-Paciﬁc Association for Gynecologic Endoscopy and Minimally Invasive
Therapy. Published by Elsevier Taiwan LLC. All rights reserved.Introduction
Pelvic lymph node dissection (PLND) and para-aortic lymph node
dissection (PALND) or lymphadenectomy is an important step for
cancer staging,1 because lymphnodemetastases are considered to be
an independent prognostic factor in gynecological cancer treatment.
Surgical staging is thought to be superior to clinical staging, because
histological veriﬁcation of tumor extent correlates better with the
biological behavior of the disease.2 Lymphography, computedand Gynecology, Taipei Med-
, Number 252, Wusing Street,
ia-PaciﬁcAssociationforGynecologicEtomography, magnetic resonance imaging, imaging-guided ﬁne-
needle biopsy, or a combination of computed tomography, and
positron emission tomography,3e7 are considered as feasible tools to
evaluate disease progression. Unfortunately, imaging studies some-
times fail to present precisely disease progression.
Lymphadenectomy remains the standard procedure for clari-
fying the extent of disease during surgical staging. There are two
common ways to performing lymphadenectomy; one is through
the abdominal approach, and the other is through laparoscopy.8,9
Many choices of dissecting and coagulating systems are available
for laparoscopic lymphadenectomy. A monopolar coagulator com-
bined with a bipolar instrument is the most popular instrument for
LND. An argon-beam coagulator is also a good choice for coagu-
lating and limiting the volume of blood loss.10ndoscopyandMinimally InvasiveTherapy.PublishedbyElsevierTaiwanLLC.All rightsreserved.
Table 1
Baseline characteristics of the enrolled women.
TLS laparoscopic
group (n ¼ 100)
Conventional laparotomic
group (n ¼ 20)
Age (y) 49.5 (41e61) 49.0 (42e57)
Body mass index
(kg/m2)
24.3 (21.2e34.1) 24.9 (20.5e35.2)
Pelvic lymph
node dissection only
73 9
Pelvic and para-aortic
lymph node dissection
27 11
Endometrioid endometrial
cancer
100 20
IA 63 11
IB 37 9
Grade 1 29 7
Grade 2 71 14
TLS ¼ thermal ligation shears.
Table 2
Surgical and postoperative parameters following laparoscopic or conventional lap-
arotomic pelvic and para-aortic lymph node dissection.
TLS laparoscopic
group (n ¼ 100)
Conventional
laparotomic
group (n ¼ 20)
p
Operative time (min) 52 (32e86) 76 (52e108) 0.0025
Estimated blood loss (mL) 64 (35e105) 162 (85e250) <0.001
Complications a 0 (0) 4 (20) d
Number of pelvic lymph
nodes dissected
47.6 (29e102) 35.7 (20e62) 0.032
Number of para-aortic
lymph nodes dissected
8.4 (3e14) 6.5 (3e9) 0.041
Duration of hospitalization
(days)
4.0 (3e6) 9.0 (7e12) 0.001
Data are presented as median (range) or n (%).
TLS ¼ thermal ligation shears.
a Complications: detailed information in the text.
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system (Starion Instruments, Saratoga, CA, USA) for cutting and
coagulation as LNDwas performed. To date, only a few studies have
addressed the feasibility of LND with the devices in patients with
gynecological malignancies.8 The purpose of this study was to
evaluate the safety and feasibility of thermal welding instruments
for laparoscopic PLND and PALND procedures, by comparing the
surgical outcomes with the conventional laparotomic approach.
Materials and methods
This retrospective study included patients with a ﬁnal diagnosis
of early-stage endometrioid endometrial carcinoma (Grades 1 and
2) between July 2003 and December 2008 [IA and IB by the 1998
International Federation of Gynecology and Obstetrics (FIGO) stage
system]. Patient characteristics including age, weight, and stage of
disease according to FIGO were reviewed.11 All operations were
performed by one surgeon. Patients with preoperative brachy-
therapy, chemotherapy, or signiﬁcant pelvic adhesion discerned
during surgery were excluded.
All procedures were performed under general endotracheal
anesthesia. Patients also underwent bowel preparation and were
administered preoperative antibiotics. In addition, all patients un-
derwent the placement of a urinary Foley catheter and intra-
operative lower extremity sequential compression devices for
venous thrombosis prophylaxis. The patient was placed in a steep
Trendelenburg position. A 10-mm trocar that incorporated the
0 laparoscope was placed at the level of the umbilicus, and
entrance into the abdominal cavity was made under direct visual-
ization. Once the trocar had been safely introduced into the
abdominal cavity, insufﬂationwas performed. The intra-abdominal
pressure was maintained at 15 mmHg. Two additional 5-mm tro-
cars were placed in the right and left lower quadrants. One addi-
tional 10-mm trocar was inserted above the pubic symphysis. An
incisionwas made in the peritoneum to assess the retroperitoneum
over the psoas muscle immediately lateral to the infundibulopelvic
ligament. The boundaries of the LND were: the deep circumﬂex
vein caudally, the common iliac artery bifurcation cephalad, the
psoas muscle laterally, the ureter medially, and the obturator nerve
posteriorly. PALND was performed as described by Abu-Rustum
et al.10
A variety of endoscopic dissecting instruments, clip appliers,
and specimen-retrieval devices were used, and monopolar current
attached to a dissector or scissors was used when opening the
peritoneum and dissecting blood vessels with lymph nodes. For
lymph node removal, we used a TLS3 thermal welding system
(Starion Instruments), which combines heat and pressure to
coagulate and divide tissue simultaneously. With the aid of a tissue
grasper and an endoscopic clip applier, retroperitoneal nodal
dissection can be successfully performed.
Intraoperative parameters evaluated included complications,
operation time, blood loss, and number of pelvic lymph nodes
removed. Blood loss was deﬁned as the total volume of suctioned
ﬂuids minus the volumes of irrigation ﬂuids used at the completion
of LND. Operative timewasmeasured from the time of skin incision
to the time all LND procedures were ﬁnished. The time taken for
follow-up procedures for gynecological malignancies, such as
hysterectomy and salpingo-oophorectomy, were not included.
Intraoperative complications were deﬁned as laceration of a great
vessel, cystostomy, or transection of the ureter.11 Infectious com-
plications12 were deﬁned as the presence of bacteria on culture, or
clinical evidence of infection, whereas noninfectious complications
included wound dehiscence, deep venous thrombosis, ﬁstula,
prolonged ileus, bowel obstruction, or lymphocyst formation.
Bladder function was objectively assessed after removal of theurinary catheter by performing post-void residual catheterization.
Residual urine of >100 mL (>10 days) was deﬁned as urinary
retention.
Data were entered into a computer-generated spreadsheet and
analyzed using Microsoft Excel, version 7.0. The two-tailed Student
t test, and c2 test were used to compare the variables between the
two groups. A p value < 0.05 was considered statistically
signiﬁcant.
Results
Between June 2003 and December 2008, there were 100 pa-
tients and 20 patients who had undergone laparoscopic lympha-
denectomy by thermal welding instruments or abdominal
lymphadenectomy included in this study, respectively. In the
thermal ligating shears (TLS) laparoscopic group, 73 patients un-
derwent PLND and 27 underwent PLND and PALND. In the con-
ventional laparotomic group, nine patients underwent PLND and 11
patients underwent PLND and PALND (Table 1). Themean operative
time was signiﬁcantly shorter in the TLS laparoscopic group than in
the laparotomic group (52 minutes vs. 76 minutes, p ¼ 0.003), and
the mean volume of blood loss during operation in the TLS lapa-
roscopic group was signiﬁcantly less than that in the laparotomic
group (64 mL vs. 162 mL, p ¼ 0.0001; Table 2). The average number
of pelvic lymph nodes dissected in the TLS laparoscopic group was
47.6, and that in the laparotomic group was 35.7, and a signiﬁcant
difference was found between the two groups (p < 0.05). In addi-
tion, the number of para-aortic lymph nodes dissected in the TLS
laparoscopic group was 8.4, and that in the laparotomy group was
6.5. A signiﬁcant difference was also noted between the groups.
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Table 2. No major intraoperative complication was noted in the
Starion TLS group. In the laparotomy group, therewere two internal
iliac vein injuries, one external iliac vein injury, and one inferior
vena cava injury. Nomajor postoperative complications occurred in
the Starion TLS group. In the laparotomy group, two patients with
ileus and one with wound infection was noted. The length of hos-
pital stay was signiﬁcantly shorter in the Starion TLS group (3.96
days vs. 8.92 days, p ¼ 0.001).
Discussion
Laparoscopic pelvic lymphadenectomy was ﬁrst described in
1991 in a series of 39 patients with cervical cancer.13 One year later,
para-aortic lymphadenectomy was ﬁrst reported.14 Laparoscopic
lymphadenectomy has become a popular and standard procedure
for gynecological malignancies.15,16 In contrast to abdominal lym-
phadenectomy, the advantages of laparoscopic lymphadenectomy
were reported as less blood loss and shorter length of hospital stay.17
A previous report showed that surgical type may not affect the
number of lymph nodes dissected with laparoscopic lymphade-
nectomy versus abdominal lymphadenectomy.18,19 However, with
the improvement of the laparoscopic equipment, surgeons could
increase the number of lymph nodes in laparoscopic lymphade-
nectomy compared with the conventional abdominal approach
(47.6 vs. 35.7, p < 0.05). The reason may be the improved visuali-
zation of laparoscopy, increased experience in developing laparo-
scopic skills, and the improved cutting and coagulating efﬁciency of
the thermal welding instruments.
Thermal welding instruments can perform cutting and coagu-
lating at the same time, and have been used to perform laparo-
scopic cholecystectomy, radial artery harvesting in coronary artery
bypass graft surgery, and axillary lymphadenectomy.8 Their appli-
cation in gynecological laparoscopic oncological surgery has
seldom been addressed, except in our previous study.8 One study
demonstrated that the thermal welding instrument contributed to
reduced pain and parenteral analgesic use during the hemor-
rhoidectomy procedure as compared with the Ligasure
instrument.20
In the present study, the data indicated the advantages of the
thermal welding instrument in performing laparoscopic lympha-
denectomy. The operative time was signiﬁcantly less than that of
the laparotomic group, which may have resulted from the shorter
amount of time needed for both cutting and coagulation. Also, more
lymph nodes were resected in the laparoscopy group than in the
laparotomy group. The blood loss was signiﬁcantly decreased due
to the effective coagulating system. With the signiﬁcantly lower
volume of blood loss and the clear operative ﬁeld during laparo-
scopic surgery, lymph node dissection might become much easier
and safer, resulting in a larger number of lymph nodes retrieved
and a lower complication rate.
In the past decade, laparoscopic lymphadenectomy has under-
gone a major development, however, complications such as
vascular, neural, and ureteral injuries still occur. This may result
from the unstable electricity of the monopolar instrument and the
requirement of advanced laparoscopic skills. The thermal welding
instrument uses a minimum amount of energy, operating at tem-
peratures<100 C, so it produces less heat andminimizes collateral
tissue damage for improved patient outcomes. Vascular injuries (all
veins) sometimes occur during LND because of using the monop-
olar instrument to dissect the tissues.21 The vascular injuries are
due to the instability of the monopolar electricity. The low tem-
perature of the thermal welding system decreases the risk of injury
to the adjacent veins. In the present study, no neural or vascular
injury was noted in the laparoscopic group.In summary, there were more lymph nodes dissected and less
blood loss in the laparoscopic group than in the laparotomy group.
The intraoperative and postoperative complications were fewer in
the laparoscopic group, and the hospital stay was shorter. Corre-
sponding to our previous data,8 laparoscopic LND with the ther-
mal welding instruments is shown to be an effective approach for
the management of gynecological cancer. In conclusion, the
thermal welding instrument was considered as a safe and feasible
approach to perform lymphadenectomy during endometrial
cancer treatment.Acknowledgments
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